It is the only species within the genus, and has a disjunct distribution with the main range being in the Cascades and Sierra Nevadas of the western U.S. while an isolated, much smaller group of populations occurs in Montana and Idaho.
Such disjuncts often contain substantial genetic differences as compared to the main part of the range.
In
Montana and Idaho the species occupies harsh sites, within subalpine f ir/beargrass or subalpine fir/grouse whortleberry habitat types dominated by lodgepole pine, occasionally with Douglas fir as a co-dominant.
Stand age ranges from 80->300 years, and averages about 200. The species prefers well-drained, acidic, granitic-derived soils on southerly gentle slopes at moderate (5000-7800 feet) elevations.
Allotropa virqata is quite distinctive with its red and white striped stems, resembling a candy cane. The species lacks chlorophyll, and is a mycotroph, a plant which obtains its nutrition from a photosynthetic host via a fungus associated with the roots.
Any action which destroys the host (in the case of A. virqata . probably lodgepole pine and/or Douglas fir) will also kill A. virqata .
Allotropa virqata may not surface above ground every year. An underground network of rhizomes with adventitious buds may use energy one year working on below ground strength to allow for the more energy-intensive production of sexual reproductive features the next.
The species surfaces as early as June and as late as September, with peak flowering in July and August. (Roe 1992; Carver 1991; Kratz 1989; Lichthardt and Mancuso 1991) revealing the existence of many more populations (Figure 1 .
Distribution of Allotropa virgata in Montana (. Monitoring plots were established in 1990 in Idaho on the site of a proposed timber sale to investigate the effects of harvest on the species, and although the sale had not taken place, preliminary monitoring results were reported in 1991 (Lichthardt and Mancuso 1991) . On the Beaverhead National Forest in Montana in 1991, numbers of stems per site were compared to 1990 data, and monitoring plots were set up to more accurately track population demography (Carver 1991 (Lichthardt and Mancuso 1991) .
The species was discovered in Montana in 1965, and in 1972 in Idaho (Steele and Stickney 1974) , These populations are disjunct from the main portion of the range by some 300 miles (Lichthardt and Mancuso 1992) .
Little interest was paid to the species until the late 1980s.
Shortly after this the species was listed by the U.S. Forest Service as Sensitive. There are now by over 70 populations in southwestern Montana (over 30; Figure 1 ) and adjacent Idaho (around 40; Lichthardt and Mancuso 1991) .
The species is found in Beaverhead, Granite and Ravalli Counties in Montana on the Beaverhead, Bitterroot, Deerlodge, and Lolo National Forest, and in Idaho in Idaho County on the Nez Perce and Payette National Forests.
In the disjunct portion of its range, Allotropa virgata occurs in harsh, low productivity sites.
It grows on dry, acidic, sandy to gravelly, granitic soils which are shallow and well-drained. The plant also seems to require decaying logs or at least a two inch layer of humus (Carver 1991 Carver 1991) and dominated by lodgepole pine, with Douglas fir as an occasional co-dominant.
Stand age varies from around 80 years to over 300 years, with an average age of about 200 (Lichthardt and Mancuso 1991; Roe 1992) .
However A. virgata has been observed growing in a "doghair" stand of lodgepole pine in Idaho (Lichthardt and Mancuso 1991) . Allotropa virgata is a component of the subalpine fir/grouse whortleberry or subalpine fir/beargrass habitat types, and subalpine firs when present are usually in the seedling or sapling stage.
During the course of this study, two previously unreported species for A. virgata habitat were discovered. Alnus sinuata (Sitka alder) was found at the Gory Creek site on the Beaverhead National Forest, and Juniperus communis (common juniper) was located at the Meyers Creek site on the Deerlodge National Forest.
The disjunct Northern Rocky Mountain populations of Allotropa virgata are found primarily between elevations of 5000-7800 feet. However one population in Idaho was found near 2300 feet, and at least one plant was seen in Montana around 8000 feet (Carver, pers. comm. , 1992) .
In the species' main range, the plants are commonly found at lower elevations.
Although the species can be found on all aspects, it is generally prefers southerly exposures on lower slopes up to ridgetops.
It occurs on almost level ground to moderately steep slopes, although it is perhaps most common on gentle slopes.
In the past Allotropa virgata has been referred to as a saprophyte.
However it is actually a mycotroph, a plant which obtains its sustenance from a fungus associated with its roots. The fungus is attached to a photosynthetic plant which indirectly provides nutrition to the mycotroph via the fungal intermediary. In Oregon the mycorrhizal fungus associated with A. virgata is Rhizopogon vinicolor (Castellano and Trappe 1985) . Whether the same fungus occurs with A. virgata in Montana and Idaho is not known.
The photosynthetic species in the chain are most likely lodgepole pine and/or Douglas fir.
Because of this co-dependency A. virgata is quite sensitive to loss of these trees whether through timber harvest or stand-replacing fire.
However as long as a certain amount of live trees remain, populations of A. virgata can survive. A vigorous A. virgata has been observed within three meters of a clearcut (Carver 1991) , and at least one population occurs in a stand which was thinned. Allotropa virqata due to its underground perennating buds withstands ground fires which do not affect the overstory (Lichthardt and Mancuso 1991) A large, live specimen of Allotropa virqata is an eye-catching plant.
Undoubtedly one of the showiest members of the Ericaceae (Heath Family) , the common name for this plant, candystick or sugarstick, gives an instant picture. When alive the stem is red (sometimes pink to reddish-brown) and white (to off-white) striped like a candy cane. The species is achlorophyllous (lacking in chlorophyll) so there is not a hint of green in any part of the plant.
Even though A. virqata is quite distinctive, there are at least two other species and one genus which can be confused with A. virqata . at least from a distance. Allotropa virqata is 2-18 inches tall, with small upward-pointed leaves held close to the stem, running from the base to under each flower.
The flowers lack petals, are composed of five sepals, and stick straight out from the stem. Two other achlorophyllous members of the Ericaceae, pinesap ( Hypopitys monotropa ) and pinedrops ( Pterospora andromedea ) (Roe 1992) .
After fruit set, the plant eventually fades to an overall dark reddish-brown. Old stems may last over one or two (or perhaps more) winters, and appear dark reddish-brown to black and crumbly in comparison to the latest season's crop. The seeds are minute (perhaps less than 20 cells), numerous, and wind-dispersed.
Due to their small size, they lack nutrient reserves, and probably must establish their mycorrhizal association immediately upon germination (Lichthardt and Mancuso 1991) Although grazing does not present a serious threat, a few stems in most large populations are eaten. Moose were observed close to a plant which had four live stems grazed.
Carver (1991) reported that elk and deer tracks were seen in stem groups which were heavily grazed.
Population size in Allotropa virgata is quite variable. Of the 31 known sites in Montana, 29 have some population data.
If an arbitrary population size category (small = <25 plants and/or 50 stems; medium -<100 plants and/or 300 stems; large = >100 plants and 300 stems) is used with some flexibility, about one-half (14) of the populations are small, one-third (10) are of medium size, and one-fifth (5) The species is clonal, and spreads by rhizomes, bearing adventitious buds on its far-reaching root system (Lichthardt and Mancuso 1991) . When a bud develops into a new root crown, the connection with the old root crown is severed and a new "plant" although genetically identical to the "old" plant is formed (Lichthardt and Mancuso 1991) . Such ramets (independent individuals formed vegetatively from the same genetic individual) may be up to one meter apart (Lichthardt and Mancuso 1991) .
Thus the problem of counting unique genetic individuals becomes realistically impractical. Usually stems or groups of stems are more or less separated in space, and can be considered "plants" for the purpose of tallying individuals. Probably for demographic studies, live stem counts are the most reliable with number of plants estimated as additional information, thus lessening investigator bias concerning the concept of what constitutes a "plant".
METHODS
The purpose of this study was to conduct field searches for additional populations of Allotropa virgata on the Beaverhead and Deerlodge National Forests. Areas of potential habitat were selected either by knowledgeable individuals (John Joy on the Deerlodge NF) or using a combination of aerial photographs, 7.5' uses topographic maps, and staff expertise (Quinn Carver and Jeff Jones on the Beaverhead NF) .
Lodgepole pine-grouse whortleberry plant associations appear light and coarse-grained in aerial photographs, and are easy to discern from the other forest habitats (Carver 1991) .
Also A. virgata occurs on more gently sloping, rounded topographic features rather than on features with steep and sharp edges, at least in the Bitterroot Mountains of the Beaverhead National Forest.
Selected sites were surveyed during 13, 15-18 July 1992 on the Deerlodge National Forest, and 11-13, 31 August -2 September 1992 on the Beaverhead National Forest. Random meander through such sites was used to reach areas of high quality habitat more rapidly.
When Allotropa virqata was located, the area was searched until no more individuals were located, or the time constraints prevented further survey.
For all Allotropa virqata populations, an exact tally of number of stems, both live and dead, as well as estimated number of plants, was obtained.
For the purposes of the survey, a "plant" was considered to be any cluster of one or more live and/or dead stems within at least one foot of each other.
For each plant, numbers of live and/or dead stems were recorded with the exception of the first population encountered on the Deerlodge National Forest before the methodology had solidified. This plan should present information concerning critical requirements of the species, and give guidelines to managers to help them make decisions about impacts to the species and its habitat.
RESULTS
Several representative sites with large, healthy meta-populations should be set aside and protected from any current or future threats.
These sites should comprise large enough tracts to encompass many small sub-populations, avoid edge effects, provide additional suitable habitat for future colonization, and ameliorate the effects of large-scale habitat disturbance such as stand-destroying fire. Monitoring should continue and be expanded to investigate the long-term viability of the species which should be the basis of any conservation effort. Population age structure, growth, recruitment, size, and distribution both spatially and temporally, are extremely important in determining abundance and distribution of the species, and will be the ultimate means of theorizing how these populations will react to changes in their habitat. 
